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FOREWORD 



T he results op the National Science Foun- 
dation's Survey of Scientific Activities of 
Universities and Colleges in 1964 were sum- 
marized in the NSF Reviews of Data on Science 
Resources, No. 9, August 1966. This report 
provides subsequent analysis of the data as 
well as more detailed information. The survey 
provided general-purpose data on the financial 
and manpower resources used for research, de- 
velopment, and instruction in the sciences and 
engineering, and was somewhat broader in the 
scope of scientific activities covered than pre- 
vious NSF surveys of universities and colleges. 

Periodic NSF studies of the financial and 
manpower resources allocated to scientific ac- 
tivities in universities and colleges provide in- 
formation needed by officials in government, 
education, industry, and other organizations 
concerned with developing policies and pro- 
grams to strengthen academic capabilities for 
science. These studies together with similar 
NSF studies of industry, government, and 
other nonprofit institutions yield national data 
on the financial and manpower resources allo- 
cated to scientific and engineering activities. 

The impacts of scientific and technological 
achievements on virtually every aspect of social 
living have stimulated considerable public in- 
terest on questions related to the adequacy of 
present and future deployment of financial and 
manpower resources in the sciences and en- 
gineering in the United States. Such questions 
are particularly relevant to the Nation's uni- 
versities and colleges, which have always been 
heavily dependent upon both public and private 
financial support. As is well known, income 
from tuition and other student charges covers 
only a small part of the total financial outlays 



of public and private institutions of higher 
education. Now, as in the past, universities and 
colleges are faced with a continuing problem 
of acquiring new and expanded sources of in- 
come to meet the increased demands placed 
upon them for education, research, and public 
service. The pressures of increased enrollments 
and demands for excellence in all disciplines 
have manifested themselves in greatly increased 
financial burdens for higher education. Achiev- 
ing and maintaining excellence present partic- 
ularly formidable problems in the scientific and 
engineering disciplines, where research and 
education, especially at the graduate level, re- 
quire heavy outlays to recruit and retain highly 
qualified faculty and to purchase and maintain 
expensive materials, equipment, and facilities. 

Policies and programs to assist universities 
and colleges to develop and maintain strong 
academic capabilities in the sciences and en- 
gineering are of deep concern to the commu- 
nity at large, including all levels of govern- 
ment, industry, and private organizations and 
individuals. It is generally recognized that the 
future scientific and technological potentials of 
the economy are closely linked with the strength 
and vitality of the Nation's universities and 
colleges. Information on financial and man- 
power resources required for education and 
research in the sciences and engineering is 
needed by decision-makers, both inside and out- 
side government, who are responsible for de- 
veloping programs and policies to meet the 
future scientific and technological requirements 
of the economy. Knowledge of requirements of 
the present and the immediate past provides a 
benchmark for gauging future needs and for 
the development of programs to meet those 
needs. 
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DEFINITIONS 

Universities and colleges include institutions of higher education in the United 
States and its territories offering at least a 2-year resident program of college-level 
studies and meeting criteria for listing in directories of higher education published 
periodically by the U.S. Office of Education. As defined for this report, “universities 
and colleges” include all organizational units of such institutions except university- 
administered FFRDC’s, which are described below. 

University-administered Federally Funded Research and Development Centers 
(FFRDC’s) are organizations exclusively or substantially financed by the Federal 
Government, in most instances established to meet an R&D need of the Federal 
Government, and administered by individual universities or university consortia. 
(List for academic year 1963-64 shown in appendix B.) 

Current R&D expenditures include both direct and indirect costs of research and 
development in the sciences and engineering performed by universities and colleges. 
Included are separately budgeted research and development, for which universities and 
colleges normally maintain precise records, and the estimated expenditures for depart- 
mental research and unreimbursed indirect costs of sponsored research, for which 
most institutions do not maintain reforms. 

Current expenditures for separa f «'j budgeted research and development refer to 
R&D projects for which exact accountability for expenditures is maintained by uni- 
versities and colleges. Such expenditures are made from funds specifically designated 
for R&D performance through gifts, grants, and contracts, or earmarked for such a 
purpose by the university or college. 

Current expenditures for instruction and departmental research include all direct 
and indirect expenditures incurred in instructional programs for resident, degree-credit 
courses of study in the sciences and engineering. Included are salaries of department 
heads, faculty members, and secretaries and technicians; costs of office and laboratory 
materials and supplies; and other direct and indirect expenses. The departmental 
research portion was defined for this survey as research that is carried on in connec- 
tion with the teaching function and is funded without separate financial records in the 
departmental budgets rather than being allocated from restricted funds, as defined 
above for separately budgeted research. 

Capital expenditures for scientific and engineering facilities and equipment for 
research, development, and instruction include funds for facilities that were in process 
or completed in academic year 1963-64. Facilities and equipment are defined to include 
buildings, fixed equipment, movable furnishings, architects’ fees and related costs, and 
special separate facilities, to house scientific apparatus. 

Scientists and engineers include employees of an institution who have received a 
bachelor’s degree, or have the equivalent in training or experience, and are working 
at a professional level (a level at which knowledge at least equivalent to that obtained 
in a 4-year bachelor’s degree program is essential to the performance of duties in the 
sciences or engineering). 



Note: Other and more detailed definitions are included in the survey instructions 
in appendix C. 



Vlll 



% 











SUMMARY 1 



Total Expenditures for Scientific Activities in Universities and Colleges 

Current and capital expenditures of universities and colleges for re- 
search, development, and instruction in the sciences and engineering 
amounted to $4.0 billion in 1964. Their current expenditures for the 
sciences and engineering totaled more than $3.4 billion; capital expendi- 
tures, $530 million. 

Most of these current and capital expenditures (88 percent) were 
concentrated in 400 institutions granting graduate degrees in the sciences 
and engineering, including associated medical schools and agricultural 
experiment stations. The total number of universities and colleges sur- 
veyed was 1,942. 

The largest share of the total current and capital expenditures went 
to the life sciences, with 43 percent. Next were the physical sciences (24 
percent), engineering (13 percent), social sciences (13 percent), and other 
sciences (7 percent). 

Current R&D Expenditures 2 

Over two-fifths of the current expenditures for scientific activities 
(research, development, and instruction) in 1964 were for research and 
development, amounting to $1.6 billion. This represented an average in- 
crease of 16 percent per year from the $377 million spent in 1954. In 1964, 
the Federal Government provided 58 percent of these funds; in 1954, 42 
percent. 

Almost four-fifths of the current R&D expenditures in 1964 were for 
basic research, amounting to $1.3 billion, for an average (compound rate) 
increase of 20 percent per year from $206 million in 1954. Basic research 
expenditures amounted to 79 percent of the total current R&D expendi- 
tures in 1964, compared with 55 percent in 1954. Although universities and 
colleges performed only 8 percent of the Nation’s R&D total in 1964, they 
accounted for nearly one-half of the basic research performed. 

The life sciences accounted for 53 percent of the $1.6 billion total for 
research expenditures by universities and colleges, followed by the physical 
sciences (23 percent), engineering (12 percent), and the social sciences 
(7 percent). The relatively heavy expenditures in the life sciences overall 
were largely the result of their predominance in medical schools and agri- 
cultural experiment stations. 



1 In this summary and throughout this report, financial and manpower character- 
istics of the scientific activities of universities and colleges and university-administered 
Federally Funded Research and Development Centers (FFRDC’s) are shown separately. 

a Includes separately budgeted R&D expenditures and estimated expenditures of 
$322 million for R&D activities, for which most universities and colleges do not main- 
tain exact records. 
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Current Expenditures for Instruction 

Universities and colleges expended $1.8 billion for instruction in the 
sciences and engineering in 1964. Of this total, institutions granting grad- 
uate degrees in the sciences and engineering expended 80 percent. 

The life sciences accounted for the largest share of the expenditures 
(35 percent), followed by the physical sciences (23 percent), social sciences 
(19 percent), and engineering (14 percent). 

Capital Expenditures for Scientific and Engineering Facilities 
and Equipment 

The expenditures for scientific and engineering facilities and equip- 
ment for research, development, and instruction in universities and col- 
leges totaled $530 million in 1964. Institutions granting graduate degrees 
in the sciences and engineering accounted for 85 percent of these capital 
expenditures. 

Non-Federal sources provided 75 percent of the total capital expen- 
ditures for these purposes. Of these non-Federal expenditures, 54 percent 
were for undergraduate instruction in the sciences and engineering. In 
contrast, 80 percent of the Federal Government’s support of capital expen- 
ditures was for research and development and graduate instruction in 
the sciences and engineering. 

The life sciences accounted for the largest portion (44 percent) of the 
capital expenditures for science and engineering, followed by the physical 
sciences (29 percent), engineering (14 percent), and social sciences 
(6 percent). 

Employment of Scientists and Engineers 

The number of scientists and engineers employed full time and part 
time in universities and colleges totaled 189,600 in January 1965, which 
represented an increase at a compound annual rate of 7 percent during the 
past 7 years. In addition, 60,400 graduate students were paid for part-time 
work in the sciences and engineering, such as teaching assistants and 
research assistants. The number of graduate students working in the 
sciences and engineering increased at a rate of 11 percent per year during 
the period 1958-65. \ 

In full-time-equivalent terms, including the work of graduate students 
engaged in scientific and engineering activities, universities and colleges 
employed 192,600 scientists and engineers in January 1965. Of these, 61 
percent were engaged in teaching ; 29 percent, research and development ; 
and 10 percent, other activities. 
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Federally Funded Research and Development Centers (FFRDC's) 

Administered by Universities 

Current and capital outlays for research, development, and gradu- 
ate instruction in the sciences and engineering in FFRDC’s totaled $776 
million in 1964. These expenditures were distributed as follows : separately 
budgeted research and development, 81 percent ; capital expenditures, less 
than 19 percent; and instruction, an almost negligible proportion amount- 
ing to 0.2 percent. 

The $629 million for separately budgeted research and development 
in 1964 was five times the comparable figure for 1954. The expenditures 
increased at an annual rate of 17 percent during the 10-year period. 

By character of work, 38 percent of the separately budgeted R&D 
expenditures were for development; 32 percent, applied research; and 
30 percent, basic research. 

Of the $393 million spent for research by FFRDC’s in 1964, the physi- 
cal sciences accounted for 81 percent, followed by engineering, 10 percent ; 
life sciences, 8 percent; and psychology, 1 percent. 

In capital expenditures, the physical sciences accounted for 84 per- 
cent of the $147 million total, followed by engineering (11 percent) and 
the life sciences (5 percent). 

Federally Funded Research and Development Centers employed 11,700 
scientists and engineers in January 1965, nearly all of whom were primarily 
engaged in research and development. Physical scientists accounted for 
49 percent of this total, and another 44 percent were engineers. All other 
fields of science combined made up only 7 percent. 
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N O sector op the economy has been more 
deeply affected than the Nation’s uni- 
versities and colleges by the challenge and op- 
portunities resulting from recent decades of 
scientific and technological achievements. These 
institutions necessarily occupy a pivotal posi- 
tion in our knowledge-oriented society, in which 
public demand for increased educational serv- 
ices has continued to expand. 

Since World War II, universities and colleges 
have had to accommodate greatly increased en- 
rollments of undergraduate and graduate stu- 
dents, have met growing pressures for the ex- 
tension of the frontiers of knowledge in the 
national interest, and have taken on progres- 
sively more public service functions related to 
science and technology, medicine and health, 
social problems, economic development, and 
other areas of public concern. At the same 
time, these institutions have been hard pressed 
to compete for the faculty and other profes- 
sional personnel and to build and maintain the 
physical plant required for all of these greatly 
expanded responsibilities. 

How well the universities and colleges can 
carry out these responsibilities depends to a 
great extent upon how much public and private 
support they can command. Information on the 
deployment of scientific and engineering re- 
sources in these institutions, together with 
trends in the utilization of the resources, is im- 
portant to the National Science Foundation and 
other Federal agencies concerned with develop- 
ing policies and programs to strengthen aca- 
demic science capabilities. Officials in State and 
local governments and in educational and other 
organizations concerned with the advancement 
of science and technology also require such in- 
formation. Furthermore, public awareness of 
the importance of science and technology to 
economic growth, health and welfare, and na- 
tional security has engendered widespread pub- 
lic interest in all matters related to scientific 



and engineering activities, including those in 
the institutions of higher education. 

In the years since it was established in 1950, 
the National Science Foundation has conducted 
or sponsored numerous comprehensive studies 
of financial and manpower resources utilized 
in scientific and engineering activities in all 
sectors of the economy. This is the final report 
on the Foundation’s Survey of Scientific Ac- 
tivities of Institutions of Higher Education, 
1963-64. The survey obtained information on 
current and capital expenditures and scientific 
and technical personnel allocated to scientific 
and engineering activities in universities and 
colleges. A preliminary report summarizing the 
results of the survey was issued earlier. 1 Similar 
studies were made in 1954 and 1958 ; a survey 
covering scientific and technical personnel only 
was made in 1961. 2 

Scope and Method 

This report pertains to financial and man- 
power data on research, development, and in- 
struction in the sciences and engineering in 
universities and colleges and in university- 
administered Federally Funded Research and 
Development Centers. 

• Information for the study was obtained by 
mail questionnaires sent to each university or 
college president, who was asked to designate 
an official to respond for all divisions of his 
institution. The questionnaires were mailed by 



1 National Science Foundation, Reviews of Data on 
Science Resources, No. 9, “Resources for Scientific 
Activities at Universities and Colleges, 1964,” NSF 66- 
27. Washington, D.C. 20402: Supt. of Documents, U.S. 
Government Printing Office, August 1966. 

-National Science Foundation, Scientific Research 

and Development in Colleges and Universities Ex- 

mnditures and Manpoiver, 1958-54, 1959; Scientific 
Research and Development in Colleges and Universities 
—Expenditures and Manpower, 1958, 1963; and Scien- 
tists and Engineers in Colleges and Universities, 1961, 
1965. Washington, D.C. 20402: Supt. of Documents, 
U.S. Government Printing Office. 
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the National Science Foundation in February 
1965, followed by mailings to nonrespondents 
in both May and July 1965. Field visits to cer- 
tain academic institutions and telephone follow- 
ups to nonrespondents and institutions that 
submitted incomplete reports continued up to 
December 15, 1965, the cutoff date for this 
report 

* The survey universe, based on the Education 
Directory , 1963-64, Part 3, Higher Education , 3 
was the 1,942 institutions of higher education 
in the United States and its territories with 
programs in the sciences and engineering. Ex- 
cluded were about 250 independent schools of 
music, art, theology, law, and other specialized 
institutions that do not normally maintain sci- 
ence and engineering programs. "'Each surveyed 
institution was asked to provide information 
on the scientific activities of all its branches 
and other units both on and off the main cam- 
pus. v The survey requested separate data for 
89 medical schools and 59 agricultural experi- 
ment stations in operation in 1964.1 Of the ex- 
periment stations, 58 were affiliated with schools 
of agriculture; the other, the Connecticut Agri- 
cultural Experiment Station at New Haven, 
was included although not affiliated with an 
institution of higher education in order to ob- 
tain complete data for all agricultural experi- 
ment stations. 

v Institutions granting graduate degrees were 
asked to complete relatively detailed question- 
naires; liberal arts colleges, junior colleges, 
and specialized institutions not granting de- 
grees were sent an abbreviated version for 
similar but less detailed information. Informa- 
tion from various sources, including previous 
surveys by the National Science Foundation 
and the U.S. Office of Education, indicated that 
these latter institutions conducted relatively 
little research, development, and instruction in 
the sciences and engineering, 
v The survey questionnaire took into consider- 
ation the business and accounting practices and 
procedures of universities and colleges. When 
possible, terms used were those established by 
the American Council on Education and other 



educational associations. 4 Expenditures data 
covered either the fiscal year July 1, 1963, to 
June 30, 1964, or the institution’s comparable 
fiscal year. Manpower data were reported as 
the number employed in mid- January 1965, or 
as close to that date as feasible. 

> Of the total 1,942 institutions that were sent 
questionnaires, 1,600 (82 percent) returned us- 
able data. In general, response proved adequate 
for all items except those dealing with cur- 
riculum and course content improvement and 
with restricted funds for instruction and de- 
partmental research (appendix C, items 10 and 
11 in the detailed questionnaire, 8 and 9 in the 
abbreviated version). To estimate the data for 
the nonrespondent institutions and for institu- 
tions that did not submit complete reports, pub- 
lished and unpublished data from the following 
sources were used : U.S. Office of Education, 
Federal agencies’ reports on financial support 
of educational institutions, and the academic 
institutions’ own bulletins, catalogs, and finan- 
cial reports. 

Relationship to Other Surveys 

This survey differed from previous NSF sur- 
veys of scientific activities of universities and 
colleges in a number of details. For example, 
the 1954 and 1958 surveys covered both R&D 
expenditures and the employment of scientific 
and technical personnel ; the 1961 survey, man- 
power alone. 

Related surveys include the U.S. Office of 
Education’s Financial Statistics series 5 and 
the National Science Foundation’s CASE re- 
port. 0 Both of these reports are confined to 
financial data, and neither gives separate data 
for departmental research. In addition, the OE 
Financial Statistics reports do not separate ex- 



8 U.S. Department of Health, Education, and Wel- 
fare, Office of Education, Education Directory, 1968- 
6b, Part S, Higher Education, OE 50000-64. Washing- 
ton, D.C. 20402: Supt. of Documents, U.S. Government 
Printing Office, 1964. 



4 A principal source was College and University 
Business Administration, Vol. 1. Washington, D.C.: 
American Council on Education, 1952. 

5 U.S. Department of Health, Education, and Wel- 
fare, Office of Education, Financial Statistics of Insti- 
tutions of Higher Education : 1959-60, OE-50023-60. 
Washington, D.C., 20402: Supt. of Documents, U.S. 
Government Printing Office, 1964. 

•A survey was undertaken for the Committee on 
Academic Science and Engineering (CASE), Federal 
Council of Science and Technology, by the National 
Science Foundation. Federal Support to Universities 
and Colleges, Fiscal Years 1968-66, NSF 67-14. Wash- 
ington, D.C. 20402: Supt. of Documents, U.S. Govern- 
ment Printing Office, 1967. 
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penditures of universities and colleges from 
those of the FFRDC’s, and no distinction is 
made between expenditures in the sciences and 
engineering and | those in the arts and hu- 
manities. Data in ; the CASE report differ from 
those presented here in that the figures in the 
CASE report refer to funds obligated to uni- 
versities and colleges by the various Federal 
agencies rather than to actual expenditures by 
the universities and colleges from all sources 
of financing, Federal as well as non-Federal. 

Limitations 

Since the survey covered all universities 
and colleges that were known or thought to 
have science and engineering programs, es- 
timates are not subject to a sampling error. 
They are, however, subject to limitations at- 
tributable to such factors as survey nonresponse 
or failure of respondents to interpret or apply 
survey definitions in the same way. 

Since most of the 342 nonrespondent institu- 
tions had relatively small science and engineer- 
ing programs, errors attributable to estimating 
their activities are believed to be small also 
(less than 1 percent of national aggregates). In 
all cases of nonresponse, available secondary 
sources of information were used in estimating 
data for this report. Estimates also were made 
for nonresponse to items on individual ques- 
tionnaires. Thus, the data in this report rep- 
resent, within reasonable error limits, totals 
for the higher education sector of the economy. 

Perhaps the main limitation of statistical 
measures of scientific activities results from 



difficulties encountered by respondents in inter- 
preting and applying survey definitions. Records 
available at many institutions of higher edu- 
cation do not readily provide exact information 
on financial and manpower resources allocated 
to “scientific activities,” as defined for survey 
purposes. If exact information was not avail- 
able, respondents were asked to supply esti- 
mates, which no doubt varied somewhat in 
accuracy. 

The magnitude of response error attributable 
to lack of records and to difficulties in inter- 
preting or applying the definitions cannot be 
precisely estimated. However, institutional ac- 
counting procedures, particularly in univer- 
sities with large science and engineering pro- 
grams, yield relatively accurate data on the 
disposition of restricted funds, such as sep- 
arately budgeted research and development. 

Plan of Report 

* Data on the scientific activities of universities 
and colleges are presented in seven sections of 
this report. Sections 1, 2, and 3 analyze expend- 
itures for research, development, and instruc- 
tion in the sciences and engineering. Sections 4 
and 5 summarize data on the employment of 
scientific and engineering personnel. Section 6 
discusses medical schools; section 7, agricul- 
tural experiment stations and affiliated schools 
of agriculture. In addition, the report contains 
summary data on the scientific and engineering 
activities of Federally Funded Research and 
Development Centers administered by univer- 
sities and university consortia. 
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TOTAL EXPENDITURES FOR SCIENTIFIC ACTIVITIES 
IN UNIVERSITIES AND COLLEGES 



C URRENT AND capital expenditures for re- 
search, development, and instruction in 
the sciences and engineering totaled nearly $4.0 
billion in 1964 (table 1). These expenditures 
represented about 36 percent of total outlays 
for all activities of universities and colleges, 
which, according to the U.S. Office of Educa- 
tion, amounted to about $11.0 billion in 1964. 1 



1 Estimated current and capital expenditures totaling 
$11.8 billion in institutions of higher education in 1964 
were adjusted downward to exclude the expenditures 
of university-administered FFRDC’s amounting to $0.8 
billion. Data on total current and capital expenditures 
of institutions of higher education are shown in the 
U.S. Office of Education, Projections of Educational 



The $4.0 billion expended in the sciences and 
engineering was allocated for the following 
principal categories: current expenditures for 
research and development, 40 percent; current 
expenditures for instruction. 46 percent; and 
capital expenditures for research, development, 
and instruction, 13 percent (table l). 2 



Statistics to 1975-76, OE-10030-66 (Washington, D.C. 
20402: Supt. of Documents, U.S. Government Printing 
Office, 1966), pp. 87 and 88. 

7 Estimated departmental research expenditures and 
unreimbursed indirect costs are grouped with R&D 
figures rather than with “instruction” as in the ac- 
counting systems of most institutions of higher edu- 
cation. 



Table 1 . — Expenditures for research, development, and instruction in the sciences and engineering 

in universities and colleges, by type of expenditure, 196 U 



(Dollar amounts in millions) 







Institutions 




Selected components of 
graduate institutions 


Total institutions and type of expenditure 


Total 


granting 
graduate 
degrees * 


Other 

institutions 


Medical 

schools 


Agricultural 
schools and 
experiment 
stations 


Number of institutions 


1,942 


400 


1,542 


89 


59 




Total expenditures ^ 


$3,959.1 


$3,488.1 


$471.0 


$807.1 


$332.2 




Current research and development 


1,594.8 


1,564.8 


30.0 


437.9 


‘ 235.7 




Separately budgeted 


1,272.4 

322.4 


1,259.6 

305.2 


12.8 


351.1 


208.7 


Other b 


17.2 


86.8 


27.0 




Current expenditures for instruction c 


1,834.8 

529.5 


1,472.7 

450.6 


362.1 


263.6 


67.1 


Capital expenditures 


78.9 


105.6 


29.4 


Research, development, and graduate 

instrnrtinn 


289.0 


281.6 


7.4 


88.1 


2C.8 


Undergraduate instruction 


240.5 


169.0 


71.5 


17.5 


8.6 









* In the sciences and engineering; includes the medical schools 
and agricultural experiment stations. 

b Includes estimated expenditures for R&D activities for which 
most institutions do not maintain separate records: departmental 
research expenditures, $219.0 million, and unreimbursed indirect 



costs of sponsored research and development, $103.4 million. 

c Excludes departmental research, above, which is normally funded 
through ‘‘instruction and departmental research” budgets of univer- 
sities and colleges. 
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Overall statistics of 1964 current and capital 
expenditures point up a number of dominant 
features characterizing science and engineering 
activities in institutions of higher education 
irrespective of geographical location. Perhaps 
the most important is the concentration of 
scientific activities in the 400 universities and 
colleges granting graduate degrees 3 in the sci- 
ences and engineering. These institutions, about 
one-fifth of the 1,942 universities and colleges 
with programs in the sciences and engineering, 
accounted for the major share of all those ac- 
tivities in 1964 : 98 percent of the current R&D 
expenditures, 80 percent of the current instruc- 
tion expenditures, and 85 percent of the capital 
expenditures. 

One factor contributing to the concentration 
of science and engineering activities in gradu- 
ate institutions was the relatively heavy ex- 
penditures for science and engineering activi- 
ties in 89 medical schools and 59 agricultural 
experiment stations, 4 all of which by definition 



3 As noted in subsequent sections, concentration of 
scientific and engineering activities is heaviest in the 
180 institutions that grant doctorates in the sciences 
and engineering. 

4 The term “agricultural experiment stations,” as 
used in this report, includes schools of agriculture and 
extension services, when these are controlled or admin- 
istered by the State land-grant colleges and universities 
(see p. 27). 



are organizational components of graduate- 
degree-granting institutions. Current and capi- 
tal expenditures of medical schools and agricul- 
tural experiment stations together amounted to 
$1.1 billion in 1964, or 29 percent of the com- 
parable total for all units of universities and 
colleges. 

The overall concentration of expenditures for 
scientific activities in the institutions granting 
graduate degrees in the sciences and engineer- 
ing is a manifestation of the important role of 
these institutions in the Nation’s structure of 
higher education. To fulfill their research, edu- 
cational, and public service responsibilities, 
graduate institutions must necessarily have the 
financial resources to attract and hold qualified 
faculty and professional staff and to provide 
the facilities and equipment required to carry 
out high quality research and education. A 
similar observation might be made regarding 
the financial requirements of liberal arts and 
junior colleges. However, resources per student 
or per faculty member required for graduate 
education and basic research to extend the 
frontiers of knowledge in the sciences and engi- 
neering are somewhat greater than for under- 
graduate education. In this connection, it is 
noteworthy that the Nation’s graduate insti- 
tutions award annually three-fourths of the 
bachelor’s degrees in the sciences and engineer- 



Table 2 . — Expenditures for research, development, and instruction in the sciences and engineering 
in universities and colleges, by type of expenditure and broad field of science, 19 6 U 

(Millions of dollars) 



% 

$ 

f 



c 



I 

i 

i 



I 

l 

I; 



Type of expenditure 


Total 


Engineering 


Physical 

sciences 


Life 

sciences 


Social 

sciences 


Other 

sciences 


Total expenditures* _ — 


$3,921.5 


$523.2 


$943.8 


$1,703.2 


$492.7 


$258.7 


Current research and development 


1,557.2 


192.8 


364.6 


821.0 


116.6 


62.3 


Separately budgeted, research only *_ 


1,234.8 


156.6 


293.5 


660.1 


78.9 


45.7 


Other b - — — 


322.4 


36.2 


71.1 


160.9 


37.7 


16.6 


Current expenditures for instruction c 


1,834.8 


258.7 


425.7 


650.2 


343.5 


156.7 


Capital expenditures 


529.5 


71.7 


153.5 


232.0 


32.6 


39.7 


Research, development, and graduate 












15.6 


instruction 


289.0 


27.6 


75.1 


160.0 


10.8 


Undergraduate instruction — _ _ 


240.5 


44.1 


78.4 


72.0 


21.8 


24.2 



• Distribution by field of science of separately budgeted develop- 
ment activities totaling $37.6 million was not requested on the sur- 
vey questionnaire. 

b Includes estimated expenditures for R&D activities for which 
most institutions do not maintain separate records: departmental 



research expenditures. $219.0 million, and unreimbursed indirect 
costs of sponsored research and development, $103.4 million. 

c Excludes departmental research, above, which is normally funded 
through "instruction and departmental research” budgets of univer- 
sities and colleges. 














3 



ing, as well as all of the master’s degrees and 
doctorates. 5 

Another salient feature of scientific expendi- 
tures in universities and colleges is their 
relatively heavy orientation toward the life 
sciences, with more than two-fifths of current 
and capital expenditures for research and 
instruction in 1964. (See table 2.) Proportions 
represented by broad fields were as follows : 0 



5 Based on data of the U.S. Office of Education. 

6 As noted in table 2, figures showing the distribu- 
tion of expenditures, by field of science, exclude ex- 
penditures for development activities totaling $37.6 



Field Percent 

Total - — 100 

Life sciences 43 

Physical sciences 24 

Engineering 13 

Social sciences — 13 

Other sciences 7 



The predominance of expenditures for the life 
sciences is due mainly to the scientific activities 
of medical schools and agricultural experiment 
stations, as noted in the preceding paragraph. 

million, less than 1 percent of the total expenditures 
for scientific activities. 



Section I. Current Expenditures for Research and Development 



Current expenditures for research and devel- 
opment in universities and colleges amounted 
to $1.6 billion in 1964 or 8 percent of the 
national total. 7 Of this amount, $1.3 billion 
was for separately budgeted research and de- 
velopment and $322 million for R&D activities 
of which institutions do not maintain separate 
records (table 1). The latter amount (not sepa- 
rately budgeted) included an estimated $219 
million for departmental research and $103 
million for unreimbursed indirect costs of spon- 
sored research and development financed by the 
performing institutions from their own funds. 

The main characteristic differentiating sepa- 
rately budgeted research projects and depart- 
mental research projects is the manner in 
which they are administered and reported in 
financial statements of universities and col- 
leges. Separately budgeted R&D expenditures 
refer to expenditures for projects that are 
separately organized, budgeted, and financed; 
departmental research expenditures refer to 
the research performed in connection with the 
instruction function carried out in universities 
and colleges and funded through institution and 
departmental research budgets. 8 In subsequent 



7 National Science Foundation, National Patterns of 
R&D Resources: Funds and Manpoiver in the United 
States, 1953-68, NSF 67-7. Washington, D.C. 20402: 
Supt. of Documents, U.S. Government Printing Office, 
1967, pp. 22 and 23. 

8 A more detailed description of departmental re- 
search is given in section 2. 



sections of this report, analysis of R&D ex- 
penditures will be limited to separately bud- 
geted R&D expenditures. 9 

The growth in the importance of R&D activi- 
ties in universities and colleges is shown in 
greatly increased outlays over the past decade. 
From 1954 to 1964, R&D expenditures in uni- 
versities and colleges increased from. $377 
million to $1.6 billion, or at an annual rate of 
16 percent, somewhat higher than the annual 
rate of about 13 percent for the economy as a 
whole. 

Increased Federal sponsorship was mainly 
responsible for the growth in R&D activities at 
universities and colleges during 1954-64. (See 
chart 1.) During the 10-year period, federally 
financed research and development increased 
from $160 million to $917 million, or at an 
annual rate of 19 percent; from non-Federal 
sources, an annual rate of 12 percent. The 
sizable increase in Federal R&D support during 
1954-64 resulted in a somewhat altered pat- 
tern of R&D financing in universities and 
colleges. In 1954, the Federal Government’s 
share amounted to 42 percent of the total, com- 
pared with 58 percent in 1964. 

Another significant trend from 1954 to 1964 
was the increase in basic research performance 

9 Inasmuch as institutions of higher education main- 
tain separate accounts for restricted funds, e.g., orga- 
nized or separately budgeted research, they are able to 
provide relatively precise data on various characteris- 
tics of separately budgeted research and development. 
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